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PROBLEM TO BE SOLVED: To reduce the cost and to decrease the circuit scale. 
SOLUTION: A couple of FIR filters (1R(1), 1L(1)) and (1R(2), 1L(2)) are provided to two acoustic 
signals for different virtual sound images S1 , S2 . Each of the FIR filters has a filter characteristic 
where a transfer function to cancel a crosstalk component reaching a right ear or a left ear of a listener 
is convoluted on a transfer function of a virtual sound image corresponding to an input signal to be 
reached to the right ear or the left ear of the listener. Then a 3-dimensional sound field space where two 
virtual sound images are localized at a prescribed position is realized by adding outputs of the FIR filters i 
1 R(1) and 1 R(2) and supplying the sum to a right speaker SP(R) and adding outputs of the FIR filters 
1 L(1) and 1 L(2) and supplying the sum to a left speaker SP(L). 



Abstract 



Data supplied from the esp@cenet database - 12 



.7abstract?CY=ep&LG=en&PNP=JP9327099&PN=JP9327099&CURDRAW=0&DB=PA 00/05/30 



(19) 0#S4#fFrf (JP) 02) |fj ^ Bt £fc (A) (ll>«*fl«H*W** 

#HfR*9 -327099 

(43)&IHB ^t£9^(1997)12M16B 



(51) IntCl. 6 




F I 




H 0 4 S 1/00 




HO 4 S 


1/00 K 








D 








L 








*g3c M^CD»8 FD (3t 13 H) 


(21)tHS#^ 


165158 


(71) MSA 


000002185 










(22)illBJB 


¥JE£8^(1996)6^6B 




XSCSAJllBltAJII 6 TB 7#35^ 






(72)5§9I# 
























(72)f£9m 


«* are 








$C8&3,)mit8,)i\ 6 TB 7 #35^- V- 














(74)ftSA 





(54) mwozm =gwmm& 



(57) [3?jft] 

[in =txh<Dtim. mmmm^m^m. 

Si , S 2 — tt<OF I R^/i^ (1 R 

(l) , 1 L (1) ) RXf (1 R (2) , 1 L (2) ) 

^&^^n/c^^^^#tt^*i-^ 0 ^ it, F I R 

7^;^i R (l) XI/Ir (2) c7)Hb^^n»LT;& 
^.t a ^SP (R) U FIR7^;i/^l L 

(1) ST>*1 L (2) cOUU^§r^D^LT&^t'— #S P 
(L) (C#t^-f-5^^T% 2o(D<K?B$«^3fSOffi« 



1R(1) 



Si 



1 c 
H2R 0TC 5 )S +H2L (1^)5 



UC2) 



SP{R) 




ADl 



1 

*5*^SI»-r5t S*u*aK^eaBB*^»LT. -LIE 

So 

^u^M^ffl^fg-^tt:, K^^>-^J: <9^Hi7j 

So 

[W**I4] ±^%\<T>?*J#>vy 4J*>#^lBl'&±. 30 
IBfg 2 Ox^/v^/i^^d:, F I R:7>f ;i^-e*> 

fc#:#> e>tt^e^Bi«Sra*ii4rr b J: 9 fettle 



ffl¥9 - 3 2 7 0 9 9 

2 

Bo 

6 ] ±seib i (OiraJt^a t IS 2 <r>l)mmk<o 

k *w$£ t -r a 5 ^fiEttco^flfw^sao 

_LIEgl 1 ^ry^;U7^;v^M±El2c7)fy^;i'7 

[S**B 8 ] JLiejg l (Of^^;i^7 ^ ^&RTf±. 
Ei2^fv^;W7^;^fg^ F I R7^;^tfc 

[0 0 0 l ] 
[0 0 0 2] 

r J: ) f I4y^f ^ i: LT, MtLtt^ 

[0 0 0 3] ^^T\ HifeTcWft^fllPSHISrWai-sr 
[0 0 0 4 ] fo5V^tt, ±IE<0±5{-^— ^s/ KSr/H 



(3) 



4#BB¥9 - 3 2 7 0 9 9 



K^^-^^J: otS4t 5:tiaoTt) H&Tulft ft{g 
[0 0 0 5] r^Lt-MLT, /^y-7/^Si^< 

[0 0 0 6] 30 

I4 5o ^(Dfcito. K^^Ttc J: oT, 

i: <£> 5 r i: JS"Cfe o fc 0 

[0 0 0 7] 

[SHS:»«:t5 7lif)«)fS] <Er^^*«^tt±saLfc 
J|g#o4r5{cpJigi-5 1 $*x5SK<^€iil!8»{-*f L so 



[0 0 0 8] IffiS 1 ©7> ; ^^7 ^ 

_bfsm 1 <o*D*#asu«s 2 ^iDg^offi^m^-Sr, 

1 ^7"*v ? ^7V^^/W^ J S:T>'JbiSS2 (7)7V^^7^^^ 

[0 0 0 9] iffiW/SKJzixtf, ^IMgltLTl 
7^;u^iRB2ot ^tb^r i: i^^5 0 */c, ^v^/u 

C>*L*:e»BI*S:*tSb t 5 * 4 J: 5 5 ^ t 

fctiMgs^Wfa 5 r 1 assise i 

[0010] 

[36WO*lS^^ffi] KT, I2 1-H14£#J!HLT#: 



(4) 



4*Bfl¥9 -3 2 7 0 9 9 



*5, M&<DUWte&<DM}¥X*'i = T b1rZ> 0 
1 . F I R7>(Sl'#<Dffil& l 
2. *WW»-S5S** 

[0 0 11] 1. F I R:7^/l^CDlSfiSc 

S"C^£tt<5F I R (Finite Impulse Responce) "7 4 )V 
^^V^t^^t^t, 5tfFIR7^;^0» 
o^-CIft^lJ-3 0 10 
[00121B14B, Fl R7-f^ (fflKSMftS;) 

5K?IJS!«$*xfcnffloaii*^D (1) — D (n) 
k, A^ff^-x (nT) ^t/tllf^D (1) 

(n) <^aj&ffl;*Ko^T**§:fT5, n+lff§CD|^ 
»M (0) -M (n) , at^Ellc^i-««6^«|CJ;0, 

t"S^»3it*fc^D#ttS*"r6nfiiDAP»*AD (1) 20 
— AD (n) ldJ:l9«fj5S;S^o w<Z>*£\ JJD*«AD 

(n) Offl^F IR7^/^(^ai*ISty (n T) k 
45 0 ±EiS®Sl^D (1) -D (n) c7)]gjt£B# 

MTtti^v^y V^JSMH^JCSU *H«M (0) -M 

(n) (O^^jU^mm^tl^tlh (O) — h (N- 
1) <t LT/F^iXTV^o ftt, r<OJ;54FIR7 



y (nT) = h (k) * x (nT-kT) 30 

3SL*<o^^7U^«*h (0) -h (N-i) 

[0013] 2. ^m^m&BiW 

Wf-^ofcg»f£o^T, Els-Ell 3 Sr#BSb-Cift^ 

-r^o 40 

[0014] ffiriiiLfc* gW^fe&ost-Sliil-S* 

**5, Ulster co J; Jft^rAtH 

f t >^(7)7,t 6 -^SP (L) (R) tC@^f(^)gig# 

(L) (R) OGiiWttfi-t^lxi T-feS tcoirffl^ 
LTlfcWSrfr? Zk k~t& 0 50 



[0 0 15] Iim fSHf^t^ffi^^lxSt^ 

t^sp (r> a>*>, SBE^Lsco^s^pja-rs^ir 

^iSBSoe»«M4 <45»Bfl») SrH RR i:U ^n^h^- 
^^tlT^t'^SP (R) ^tSBf LS(^S 
S^SJ*i-5»^iKK^e»«Ftt (MM*) £H RL t 
Ui^o *fc, £^t-^SP (L) SKtL 

p^F-^^iit^^t^sp (l> ^taet 

[0 0 16] r^IEHc^-^ n;* h — ^ ^r-v >-ir/i^ ^ 
ISADr &t>*F I R;7^,l^2 R KlA;^£*L5o F I 

r^/i^2 r <o#tt«c R xmzn, 

[»2] 

Cr = Hrl/Hrr 

adl i-A^^ti5 0 ^-/c, s^-^^^^sm-g-s 

l A0S^AD L XT^F I R^^jUfi 2 L fcA*^tt 
5o FIR7^/I/^2 L W!|$ttttC L -CSSiX, 
[«3] 

Cl = — Hlr/Hll 

tcj; >9 **6^n^> 0 F I R^^yw^ 2 R OUJ^ttJin3i« 
ADr ^A^/^ti5o 

[0 0 17] ^Dg^AD R "Ctt, A^Stt^^-Y^ 
yK£>$»fg*§-S R £ F I R^/i^ 2 L (#ttC L ) S: 

F I R^^ylx^ 3 R (ca^-TSo F I R7^^^3 R 

[»4] 



(1 — Cl ' Cr ) Hrr 

0#f4£WLT*5?K -^cDtti^H^^t 0 -^ S P (R) 

t«fStS L i:FIR7-f/^2,« <«fi*C R ) 
^f^y^tSflfSR S:JP»LTffi*L % F I 
R^^/U^ 3 L tc:aB^"r^o FIR7^;^3 L ft 
[«5] 

1 



( 1 "C L • Cr ) Hll 

P (L) l^|^n^ 0 fc*5, ^B£^t°^SP 
(L) &t>*^tf— * (R) ^^^SfS-i-Sr^i: LT 
&£}^Z>fcfr(Dmb&%xtiK F I R7-f^3 L RTJF I 

[00 18] ~<E> J: 5 f£mj&<D$ n^L h — ^ 
7^;i/^l:fSISfS R . S L ^AA LT7t 4 ' — ^ S P 
(R) (L) J: ^) tH^-r^) n J; *9 v SUS^L S (OS 



(5) 

7 

l s^^S^tt-ttt-P^Wf-g-St. , s R 
(D^tffiftZ z_Z> ^ k ttt, #lHf-§-S R , 

Stt, 2 0(07t°^SP (R) (L) fc£.oXi>E.&Z 

[0019] r r.x\ ±mms{^i,tc^ 10 

/v^tt. 0 9O^p 3/ ^ Bit £ti^~^ o;* h — ^^r-r^ir 
w fr? <dMj& k wmxh 5 k jL«t*r r: £ ^^Tfg t * 
£ D EJUS&eii^S J; vie, [118 <7)F I R^yi^ 

2 R N 2 L (£>*RH4B:E19<7)F I R7>f/l/^F I R 7 >f ^ 
^4 R , 4 L Ofttti-B^^lx., mS(DF I R^^/W^ 
3 R , 3 L Oi|#ttfiB19 0F I R:7^yU-^ F I R^^/U 
^5 R N 5 L O»ttfc«#»^^^i:^-e*6o 

[0 0 2 0] B) 9 i-^^X te, ^ t°— # S P (R) frb 

t°-^ s p (D a»e>i£j&#L s^&^tcpj^-r^^ 

tit, ^t'^SP (R) ri>f>Jffiffil#L SOfeSi-PJ 
i*-f-5^^^ea#tt4:. ^t°^SP (L) frh 

tKH^o^Xf*. H RR = H LL =S i: — 30 

^^^^ei*#ttH RL ^T>'H LR iCO^r^. H ri_ ~ Hlr 
= At$W 0 ^^£5 HI 8 (Ct^L7cF IR7^ 
✓U^ 2 R x 2 L <D#ttte, 
[«6] 

C=- A/S 

F I R:7^yl^4 R , 4 L <D7 ^ ;ls?!&&b 45o * 
yt-O^^ffcXfonti, 08l:/Tl/:FIR7^/^3 40 

c L =c R -ctsjw:^^, ^tu-^o^ 

1*7] 

1 

( 1 -c 2 ) s 

X'&ZtlZZ. ti-^5o 
[0 0 2 1 ] ft*5, £iiP$OffMiIt Lttt, ffil: 

(DEI 9 (Cl^L/t^^So^r^^g^tLTl/^ 50 



4#M¥9 - 3 2 7 0 9 9 

8 

[0 0 2 2] fix, ±EEl9l-*tfcfi(S;O^DXh 
— ^^-fe/U^yl^Sr/fl^X, 20(OXt'^i;J; 

l 0 f^-r <fc 5fcF I R7>f yv^Srffi^fc*«fflF^3Sa 
^tt, nfi^ffiffl^fttcoiPWB^-Sx , S 2 -S„ £A 

* u ^tih<nxM^\^^x=fr.^m^\&mtL^ 
ni£~tz>mj&ft^£nx\<^ 0 scorns, 

^^ilfilVS (1) , VS (2) — VS (n) tl 
X, {RSWfeVS (1) , VS (2) -VS (n) as-t 

H 1R , H 2R , H nR i:U «U&#L sco^^:^^^^^ 

H2L, H„Lt*f"5o 

[0023] m i o ^^ipss^kk^e:, A^ff-5§- 

tUfiffiftVS (1) , VS (2) — VS (n) 

^tb^n^-ra^m^-Sx . s 2 — s„ frxkgtix 

V^o ffff^Sx «F IR7^;l/^6 R (1), 6 L 

(1) (cA^£*x, tSflfSa ttF I R:7^yl^ 6 R 

(2) , 6 L (2) ^A^ix. WfHf-^S„ fc£F I R 
y^frPG* (n) , 6 L (n) ^A^/^ttTV^ 0 ^ 
il^F IR7^/V^6 R (1— n) , 6 L (1— n) 

mm^m^-tzfcmmm mi 10m) sr^^^^wtt 

tlTtLT^5t)<7)t$^c F IR7^^ 

^6 R (1— n) , 6 L (1 — n) (Cj:^ ^^fH^S 
1 , S 2 -S„ LTiEffi^flfcVS (1) , VS 

(2) -vs (n) tu^fi^irri^i^ 

^taFIR7^;^6 R (1-n) OtfcJ^JttAnWS 
ADxRt-A^^ttT^O^^^ *^-^r V^K^^^*t/S 
f^FIR7y/^6 L (1— n) <^m^ttJD^AD 
i L (-A^^nT*P^$tL^, 0 iD^^AD 1R /^o:AP^:^A 

D 1L (^ai^^, ^o^h^^ty^D^h-^^rty 

ir/u^^yL-^gp 1 l{cA^/^tt5 0 
[0 0 2 4] r^EjtC^i"^ h — ^ ^r-V^-^/b^^ 
lit ^-[g] 9 {^L/c^ u^. F-^tvt 
y^7 ^ /i/^ (7)^ 5rll LTg^t ^> ^ t ^ J: o Tgl J 

7>f;v^3l 4oOFIR7>f;l/?7 R) 7 Lf 

8 R , 8 L ^fiffl^X<S^c^^X4o(y . F I R^^yU^ 7 

I* 7] X*$n^*l*tt*#L,- FIR7^;^7 L ^ 
T>*8 R d\ 
[*8] 



(6) 

9 
C 

( 1 -C 2 ) S 

X^ LXl^5 0 

[0 0 2 5] F I R7>f;^ 7 R t F I Ry^/U^ 7 l 
i-tt. *D*l§AD 1R (Om^;^^ttLrA^^tL, FIR 
7 <iJV# 8 R t F I R^^f/V^ 8 L tJlttiD^SADiL.^ 
ft^^ftLXA^^X^o ^Lt, F I R7^;l/ 
^ 7r I R7>f^ 8. R (^ttJA^ft^^ 

^^AD^-ggADsR^A^^n, F I R^yl^ 7 L RXf 10 
F I R^^yU^8 L <D\tit}fr&^\l/^^<D^(DmW-$* 

SP (R) Ktfc#S£*u *D*&AD 2 iJ^|±i;ftfi;£;*fc'— 
^SP (L) tcffei&^X, ^tl^titE^v^^/loRX* 

[0 0 2 6] r<OJ:5 4«jSl-J:5t, FIR7^/^ 
6 R (1— n) , 6 L (1— n) f£ J; t) ffiS^HftV S 
(1) — V S (n) ^ LX^#ft/£{i^feii#tt^^-^ 

— ^7 S P (R) ^£^t°-^SP (L) frb^J^b L 

„ (^n^ h — ? *c^z/^}V-7 ^ \ l fcA;ft£*L 

H&^«ir«cos£S:l£31-r5 r £: ^X^ ^ 0 
[0027] r^^x^ai^tt, tr— j; 9 

«®^$:S^LX^7i:7cW^$:l?^i-a^^o^ 
Tia«L^:^ K^^^XH^WIf^^ 30 

Sr»5*&^«:s «x.tf0i 2 K^-^»ll£3£«<0« 

igi 3^^-r±5t-. ^^co^^-w^wc^t-si 1 

fHl^S L , S R CDfg^fiiVS (L) , VS (R) CO 
#t££^;ft^*xH RR , H LR fcU J»##L S (C>;£e5J-^ 

[0 0 2 8] rco^^^, ^yK7tVHP (R) , 
(L) tc<fc Vm&^L S(OHSMlT^D7 ^ L 40 
xaif+Sfia^as&^i: ^nSJKStX-^Ui^Sns 

Xf# F I R7>f;^ 6 R ( 1 ~n) RZfF I R 

^^^^e L (i-n) im*hte&^&j&m-tz><D& 

X\ H2fc7uW^S:S^*t-Sw i:^X^^ 0 

[0 0 2 9] o£ t> , El 1 2 (Ctj^J; 9 id^^^r >'^^ . 
^*^ff^-S R ^A*«F IR7^/l,^9 R , FIR 
:7-f.'i^9 L SriStt, &^-¥>^^O^iP{f -5§-s L £A 50 



#BB¥9 - 3 2 7 0 9 9 

10 

Jj-tZ F I R 7 A 10 R , F I R7/f 1 0 L ^ 

fSttio ^thhF I R^^^l/^ 9 R> 9 Ln 10 Rn 1 

o L in 1 3\cxmmL,±fcmmwcH R n, h rl , h 

£ D ^tt, f i 9 R , i o r (Da^^Anjl 

K7^yHP (R) MW#SU FIR7^;^9 U 1 
0 L c^)[li^eoSSAD L ^J^JnJlU -^coffi^Sr^ 
ffy*;W^^K7tyHP ( L ) icm$g~fz> Z.t\^ 
ctoX, SigJ&^L S^fi, [21 1 3 
V ^cH&Tcfi^fft t- £ Z> =£J*&m r ^ 5 r £ Kfc 

[0 0 3 0] m^XKPJLT*/c, HISfcTcW^t&SrS 

mi o w«s£»«-c, * tr— * latiz 

^ntt^h 2ni^F I R7^;^ (6 R ( 1 — 
n) R, 6 L (1— n) 09^) £ , ^^^Y — ^^^r^ 
^ sl-PU 1 1 ^Mt5 4oOF I R^^-y^^ 
(7 Rs 7 L , 8 Rn 8 l )C7>FI R7>f;l/^Mgt 
»9 , ^g|5X2 n + 4fg(OF I R7-f;^^> 

mb£tiZ>z.k\zf£Z >0 M^a, :o±54FiR7>f 
tvp&^V'Z M^^mm I c^i:'^- K^-^Ti-J: 

£>r *»S^»«{-fflx.S^#F I R^-^yv^ 

[0 0 3 1 ] ^7c. m*tKBLT#fcf»S4Sf 
^tXti, EI9 irEll 2SrJttSELX^^«t5{-F I R 

xt hm^mt stotv^co 

[0 0 3 2] 3 . *H^COff^C0^S^^e 
rtb^Xifi-<X^/cJ: 5*ffi»SrWS^ LT, 

F I R7^;^(Ot^J;niSt5t^ ^ t* 
—XMJ&b^y K^^>-*f/Si:X*iico^— K^^T(7) 

5o KT, Ell -EI 7 &&mLX*$&W<DmM<DM1&k 

[0033] ei i ^mm(Dmm<D^mn^.mmt 
/tlw^o Bn*>, ^m<Dmmt Lx<D^mm-±mm 

<D&&ffij&bt£Z>*><DX*foZ>o El2|Ci?: 

i" J: 5i-<KS*f*vs (l) ^filT, gHS*LS<o 



(7) 



— 3 2 7 0 9 9 



11 



[0 0 3 4] r;iT\ m 1 OlCTffiiLfcH^tSS 

£Sgt-J;^ 0 2*c*i-<Kffli ; g : |fevs (i) to^££* 

1 



R = Si ■ H if 



(1 -C z ) s 



12 



S P (R) 
[»9] 



+ S, 



H, 



(i) ttez^mm^zsi tu * 

, (L) <0^aj^£rL, Ri LT 



c 



( 1 -C 2 ) s 



L=Si. ■ Hm 



+ S. * H i l 



1 



(1 -c 2 ) S (1-C 2 ) s 

l-J:9Stri:^5 o fit, m Jg[ftlO] 

1 c 



R = St 



L = S l 



Hi, 



Hit 



( I -C 2 ) s 



( 1 -C z ) S 



[oo35] ^th\zm<>\<^x*mM<DBm<D^mm^m 

St tm l (-Tt <t 3 LTtj^t § r 

F I R^j/up i R , i L §rHtf\ F I R^^r/u^ i R 
ttm -LIE (ftlO) f-^o^x, 

[til] 

1 c 



H: 



( 1 -C 2 ) S (1 -C 2 ) S 

x^£ft%m&&mbftZ>l:5\z.ffi&^ fir^/v 
^ 1 L t LTtePMUlCJblB (f 10) ^SoV^T, 
Itl2] 

C 1 



( 1 -c a ) s 



+ Hm 



( 1 -c z ) S 



f 1 r^/i^ i R ? i L (Dt&mt, rn£-coift93a> 

^ 5 fc O # tt £ a* iA ^ U -f 5 r. i: \z. £ 19 m h ft 
5t^tMrt^-C#5 0 o£ 9, E]l0ic^L/cF 
I R7^;^6 R (1) RXf6^ (1) ?v^h — 
^ 3r A x 1 FIR7^ A-^ 7 

r ? 7 L , 8 R , 8 L Srffix.Tffi^^n^^ff^-S! 

[0 0 3 6] tU, ffifflWfeVS (1) fcftS^flPfg 
^■S, SrFIR7>f^l R , l^^LXA^U 
FIR7^;^l R ^tt^t°^SP (R) ICA 
F I R7^^1 L (?)ffi^tt£^e^SP 

(L) icA^/i-5o rixKJ; 9, ^MSP (R) 



20 



30 



40 



H 1 L 



( I -C a ) S 



( 1 -C 3 ) s 



(L) ^b«t(^ri5f^i:LT}t 2Eft<Dm& 

13 2 tc^bfceiS#t£H iR , H 1L {^o^x&;^£ 
H5 3£teM«J; 19 ESfftvs (1) ^mi^^Z^t'^fj: 

z> 0 ^cox 0 ^mm<DBm<D^wwtkmmt ltu, 

1 ^^{SSfft^Si^ii-^^f-o-^ 2 OOF I R^h- 
[0 0 3 7] #c(c x _bffigl 1 Lfc^SIJKcO^flgiD^ 

X&, 0 4 l^t ± 5 2 0(DjSiB^« V S (1) 
(2) £>5"b* ffiffl^HftVS (1) »tLS(OS? 

iSffl^VS (2) ^^^L S(7?^5«t&^0-^^^' 

[0 0 3 8] nt\ El 1 f^LfcF I 1 

#ftVS (1) (2) £^££it£it^co^X%;eX 
^o^oStt, iSfllvs (1) (2) 

(R) , (L) <0«-fciia«rL, R h It, 
[fl3] 



50 



13 



R = (Si ♦ H IR +S 2 • H 2r) 



1 



+ (S, - H,L+S a * H.O 



L= <S. • H IR -hS 3 • H ER ) 



(1 -C a ) S 
C 



(1 -C 2 ) S 

C 



( 1 -c 2 ) s 



(8) 



^¥9 - 3 2 7 0 9 9 



14 



1*14] 



+ (Si ■ H, L +S 2 • H 2l) 



R = Sx 



1 



(1 -C 2 ) s 

1 



H l B~ 



10 



-+H-.L- 



( 1 -C 2 ) S ( 1 -C 2 ) S 



1 C 
-+H 2L 



(1 -C 2 ) S ( 1 -C e ) S 



L = Si 



H IL" 



C 



( 1 -C 2 ) S (1 -C* ) S 



H s 



-+H« 



(1 -C 2 ) S ( I — C z ) s 



[0 0 3 9] r^So'^T, **J6<£>7gti®i£«fc5 2o 
fflSS*«VS (1) t^^^Sff^Sx (C^UTcF 

lR7^f/^l R (l). i L (l) , RZ${£LM^mv 
S (2) h?£Z>^Wm ^-S 2 K^lfcF I R^/l^ 
1r (2) , 1 L (2) j&SKtt&nSo tit, F I R 
(1), 1 L (1) <D»«=£:lTd\ JbfS 
(SU) K*^fc»^t>, SfcK (fll) &t>* (ft 
1 2) f£^lfctO£p]«£fc5 0 *fc, F I RZ7>csu 

(2), 1 L (2) Oftttfcim (f 14) 
tc£-5l^T\ FIR7^;^l R (2) te, 
[ft 1 5 ] 40 
1 C 

+ H ZL 

( 1 -C z ) S (I-C 2 ) S 

X^&tx* FIR7>f;^l L (2) te, 
[ft 1 6] 

C 1 

H 2R + H 2L 

( 1 -C* ) S ( I - C 2 ) S 

5 0 50 



[0 0 4 0] tit, F I R^/l^ 1 R (1) , l L 

(1) ^Htfff-^S, &A*U FIR7>f^l R 

(2) , i L (2) {-ti^m-^Sa £A;^ir& <fc 

U F I 1 R (l) XtKF I R^/l^ i R 

(2) (Offl^HAP^ADR^A^JlXAO^SrfTVV t 
<D&tl$:^X)i°—j3 S P (R) i^t5 0 ^7c, FI 
R7>(^1 L (1) StfFIR7^;U^l L (2) CO 
Eli*(iWSAD L KA^UTAogSrfrVV 
sp- (L) (^t^J;5^lX, flf«S4SIS«* 

[0041] r^ip^Wfia^SH^tBdc, iio 

l^tt^FIR7^/^6 R (1) x 6 L (1) RXf6 
R (2) N 6 L (2) ifp/cCS^SfS-^Si. Xt>*s 2 d 

h-^^r-^^ir^^^/P^ 1 1 S:f^t5F I R^ 
>f^^7 R , 7 L , 8 R , 8 u Sr«^T«fig$^5IUK 
SB5>i:^tti:*51»^S:, 4oC0FIR7^/^l R 
(i) , 1 L (l) , 1r (2) , i L (2) §r{fix.-5 

[0 0 4 2] mtCj:*?, ^t-^JSP (R) (L) 

So^T*^^n5^at-J: tXKffll^fiftVS (1) , V 
S (2) ^BB^iSrttc/.cSo 



(9) 

15 

[0043] tu, ^ti^mmi.x^tcmi&i/m 

W£3Stti: LtO-jRWii^t LTtt, 0 5l:*tJ: 
iSttVS (1) (2) - (n) <7?5*>. <H«^feV 

s (i) $m^LS(D^Jtb&i$K^ti?timm-tz> 

e*iKH4S:H 1RN H 1L iU SStllVS (2) Ofeig 
WttSrH 2R , H 2l _i U J£A», n IBB tf^ffl^ftv S 
(n) oe^Wt*S:H„ R> H^iLTV^o 10 
[0 0 4 4] roS^Cft EISK^rj; Si-iEffltMft 
VS (1) (2) - (n) ^^fSMS, , S 2 - 
S„ r^{^JSt5J:5{-tT, ^tit*n—tt<D [F I 
R7>f;U^l R (l), i L (1)]. [F I R7^^ 
(2), 1 L (2)]-[FIR7>f^l R 
(n) , 1 L (n) ] ^f^tf^^ :iT\ [FIR 
!7>f;U^l R (1) , 1 L (1) ] <0##t£te, 5tt^ 
Lfc (»n) St>* (fti2) l-J;9^;ft^fc/3Ei**L 
So [F I R7^/U? 1 R (2) , 1 L (2) ] 

^#tt^5fc{-^Lfc ($15) RXJ ($16) fCioT 20 

(n) , 1 L (n) ] C04#tt4: IT, F I R:7-</i^ i 

r (n) n 
mi 7] 

1 c 

H„ R 4-HnL 

( 1 -C B ) S (] -C 2 ) S 

"C^Stt, F IR7^;l/^l L (n) (2 
[$18] 

„ C 1 30 

+H nR 

( 1 -C 2 ) S (1 -C 2 ) S 

[0 0 4 5] f^fftS! ttF I R7^;^ 1 R 
(1) , U (1) fcA*£^ fS<8fS 2 ttF I R 
7^^1 R (2) , l u (2) l^^tl^o WfPffi 
^-S n }iF IR7^;^1 R (n) , 1 L (n) {CIA* 

^ixsrti^So fit, ir^t:'— ^sp (r) d 

tt. F I R7^ i R i R (2) -1 R 

(n) <oa**A0*«AD R *CJ:0iP3iUfcta*dS«ife 40 
£*t£o — *\ £7t-^SP (L) fcitt, F I R7^ 
A-^1 L (1) , li_ (2) ~1 L (n) (Dfcjj&tom 

t-^SP (R) (L) ^b»f(^:^^f^iL 

«fc tJffiffi^fftVS (1), VS (2)-VS (n) 50 



- 3 2 7 0 9 9 

16 

[0 0 4 6] #ij*_l£, ilO LfcW/S^SHf^S 

5l-2Xn + 4i{0FIR7^W^St/j:5 o m 
^»UT*S6fto?gffi(Oif»ff43gtt"rtt N Ell, El 3 

(^ffiS^ttSr^ffiSiirSfcto^tt, 2 nfi(7)F I R7/f 

flit LTtt2oStf^>ffiffl ; S : |ftS:3£flr$*J5 : g : »H^3S 
m^^t^S^^S^^^t^^^tbS^, 110 

itSI-te: 2X2 + 4 = 8j@cOF I R^nvi^as&Ki: ^ 

2 x 2 = 4flg(DF I R^-f /w^Sr^Si:"rttttJ:V^ 
[0 0 4 7] *^ffi.<Dj&f&t LTEm^Lfc^ 

SSlt#t#5 0 "3**3, El 3 {OtL/cF I R^/u 
* 1r (1) , 1 L (1) , 1 R (2) , 1 L (2) (D 

[»1 9] 

1 C 

=1 =0 

( 1 -C« ) S , (1 -C 2 } s 

ir&SJ:?^ ±ffiFlR7>f;^i R (l) , i L 

(1) , 1 R (2) , 1 L (2) <D-7 4JU#&9k$:&j£ 

iTSr ^(cJ; 9 , FIR7^;l^^l R (1) , 1 

L (D, i R (2), i L (2)n. -ett-etbiai 2 

tC/TfF IR7^;^9 R , 9 L , 10 R , 10 L (7)# 

[0 0 4 8] 117 ft ^HJEco^flgo^ffS^iSaSr K 

^MSP (L) c^fiB^^iicJ; 9 
SLe f t^-^^/K ISSfftVS (C) <D\tLW<T>l£ 
ffli:J:!!)ff4$il5Cen t e rft^/K ^f^tf — 
^?SP (R) ^ifiofefiticj: St^n^> R i g h t 
ft>-^#f^t x ^^i-^^rfS^ftvs (S 

r) <o\\LW<o^m^ii *? s-^^tts Rft ^.^ms 

Sfftvs (sl) offig(OSfi:t-J:l9S^snaL^ 



(10) 

17 

P (L) (R) W:j;oT, ±fS 5 ^--v 
[0 0 4 9] 0IJx.(JEl5&I>*ia6COflffiS;tC*3ft 

««tftvs (1) £r#*J<t LT N ^c^fiifdvs 
(1) ^SJffi^LStD^SJ-S'Jiit-S^^GiiWttH 
1R fC-oV^, ^t-^SP (R) ^Mtt5t^(-4i 
Sir $<x5»ttS:Hspi: U y a<t>^SM$ 

S:H,oo-i:0^^ftT#x.5 H 1R = H SP • H 

— ttttr ir^fg^So tit, *H;f&<D 

h^mttt&o 30 

[0 0 5 0] 

ffitel. ni@(O{g® : g 1 ft.^^^^:^C0(-2 nj@(^F I R 

<9'>&^F I R7^;U?m^£ 1 9E.?kjt&) z gm&mZ>f^ 
»o¥«S**«Sr»«riris^r«6i*t), ^FIR 



SM¥ 9-327099 

18 

fei^F I R^^^^Srii^fc^N— K^rnTSr^iJffl-Ts 

[0 i ] *^wo^i6t7)^flicD^w^age^ it, 1 

[0 2 ] l ooffiffl^ftO^^dsStt^jcP]*^- 5 $ 
[i3] *3IJ6o?gffit IT, 2oo<E8l?*S:^fiS 
[0 4] 2oOffiffi^ft0^^sgj»^^PJ»i-5i: $ 

[0 6] n fioffiffl^fto^^sia^t-sijiii-a t $ 
[07] *mm<vBm<D^mn^mm& v^^-vi? $ 

[0 8] '$t%<D$X2 7, h — ?*r J r>'-tesl'-7 4/\'#<Dffif$, 

[09] &£^>^^^ftx*fcS»-&{cEl8 ir^ffii: $H 
S^ n.x h — ^ >^t/U7>f yu^^WjsKSr^-f-^n s> 

[010] 0 9 td^-T^ h — ^-v^ir/u-^^/u-^ 

[0ii] nm<ofo&^&<o = gjz&&m>&fcmm-tz>k 

[012] —s/ K 7 ^- y ^fflffl (c^t ^ f f M^I 
[013] K^^vSr^ijfflLTc^^ffiffl^co^ 

[014] F I R7>f /u^Oflt^gSr^i-^P s^^ElT'fc 

So 

[flH§-tf>KW] 

h, 1l, 1 r (1) , 1 L (1) , 1 R (2) , 1 
l (2), 1 R (n) , 1 L (n) FIR7^y^, 
VS (1) - (n) {Rm^m, LS AD 
R! ADl sp (R) fi^t°— # N SP 

(L) ^? 



(11) 



- 3 2 7 0 9 9 



[Hi] 



[0 2] 



[04] 



1R 



Si- 



(i-Os niL (Tg js 

F|R7-f/t* 



It 



HlR TT-i^F - HlL / ~ 



'(l-WS n,L 0-C 2 )S 



F IR7-*JL* 



[H3] 



1R(1> 

St 



FIR7-f/L* 



1 C 

Hlw <T^5s + HlL (rg)s 



Ml)- 
1r<2)- 



C 1 



i c 

H2H (1-C')S + HjL (l^)S 



U(2) 



SP(R> 



■itl 



SP{L) 




4 




ADl 



LS<*»*> 



\ \H 2 r 



H2l\ x 



\ \ 
\ v 



\ A VSE2J 

Si 



[me] 




(12) 



#^¥9 - 3 2 7 0 9 9 





(13) 



[B9] 




[011] 



[El 1 3] 



LS 



<-=> ^ ^ VS(n) 

(«w*> yyv\ /H"L 



/ - 



\Hzr 

H2L 

^•'52 



Sr 



VS(RHOt»*#) 



^ Hrr 



5l m r— 



HRL "v^ 

s 



[114] 



x(nT) 
O— 



M(0) 



D<1) D(2) D<3) 



M(1) 



v * * h(0) \ * m I } \ * ni 



M<2) 
h<1) Vih(2) 



M{n-2) 



J 

AD(1) AD(2) 



D(n-1) D(n) 



M(n-1) 
h(N-3) 



M(n) 
h<N-2) 



0- 




h(N-l) 



y(nT) 
— >o 



AD(n-2) AD(n-l) AD(n) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



